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Introduction 
The City of Coeur d’Alene has undertaken an ambitious capital improvement program to meet 
new effluent discharge requirements for the Spokane River.  The Phase 5 improvements to the 
City’s wastewater treatment plant have the potential to be the most expensive project ever 
undertaken by the City and will take a number of years to complete.  The City has already 
completed more than $20M in improvements to investigate low phosphorus treatment technology 
in the Low Phosphorus Demonstration Testing Facility, construct the Phase 5A Near Term 
Ammonia Reduction Improvements, and build the Phase 5B Solids Processing Improvements 
scheduled for completion in December 2011.  

Figure 4 at the end of this document presents a simplified, overall program schedule for 
compliance with the requirements of Washington Department of Ecology’s (Ecology) dissolved 
oxygen total maximum daily load.   The improvements to the Coeur d’Alene Advanced Water 
Reclamation Facility have been implemented in stages and all of the process improvements that 
are not tied directly to the requirements of the Ecology TMDL have been constructed, or are 
nearly completed.  The liquid stream improvements required to achieve the effluent requirements 
for phosphorus, CBOD, and ammonia nitrogen for compliance with the TMDL are the only 
facility improvements which remain to be constructed.  The City plans to scale-up the most 
promising liquid stream treatment process technology from the pilot testing studies in a 
progression of larger scale steps to confirm full scale performance and to match the city’s 
financial capabilities as further investments are made in the treatment facility.  The new draft 
NPDES permit is expected to be issued by Region 10 EPA in early 2012 and include a similar 
schedule of interim milestone requirements to the draft permit issued in February 2007.  The 
City’s progression of improvements to the liquid stream treatment process is designed to both 
demonstrate technology performance at full scale and compliance with interim milestones to the 
regulatory agencies.   Upon completion and commissioning of the liquid stream facility 
improvements, it is anticipated that a period of 2 years of operation will be required to optimize 
performance and produce the lowest levels of effluent phosphorus possible.   

Wastewater Facilities Plan Amendment 
A 2011 Wastewater Facilities Plan Update has been prepared to amend the final 2009 Wastewater 
Facility Plan Amendment  previously approved by the Idaho Department of Environmental 
Quality.  The 2011 Wastewater Facilities Plan Update documents the progress made in program 
improvements since the 2009 Wastewater Facility Plan Amendment, including the key technical 
studies conducted in the Low Phosphorus Demonstration Testing Facility, the interim ammonia 
removal enhancements to the full-scale treatment plant, and the updated implementation plan for 
the phased implementation of the liquid stream treatment facilities.   

The 2009 Wastewater Facility Plan Amendment updated the 2000 Wastewater Facility Plan and 
the 2002 Predesign Report of the Coeur d’Alene Wastewater Treatment Plant Phase 4B/4C 
Expansion. The 2009 Wastewater Facility Plan Amendment focuses on treatment alternatives 
evaluation with an emphasis on the technology selection to achieve a monthly average effluent 
phosphorus concentration of less than 50 μg/L.  Much of the past facility planning analysis 
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remains unchanged by new discharge conditions on the Spokane River and is retained as part of 
the City’s wastewater management program.  The 2000 Wastewater Facility Plan and 2009 
Wastewater Facility Plan Amendment provide a flexible, long-term management strategy for 
Coeur d’Alene, while identifying a phased implementation program to meet capacity and 
treatment requirements into the future. 

The previous 2000 Wastewater Facilities Plan also identified the need for reliable compliance 
with ammonia-nitrogen limits and the need for addressing treatment improvements necessary to 
accommodate projected wastewater flow.  The principal treatment improvements were identified 
for the secondary treatment process, anaerobic digestion and sludge storage.  The Wastewater 
Facility Plan calls for improvements to be in place when the nominal plant flow reaches 4.2 mgd.  
The improvements identified as Phase 4C in the 2000 Wastewater Facility Plan are labeled in the 
2009 Wastewater Facility Plan Amendment as Phase 5B and Phase 5C.  The previous plan 
improvements are very similar to the new plan improvements.   

The most urgent Phase 5 improvements were related to solids handling, particularly with respect 
to providing additional anaerobic digestion capacity.  The 2009 Phase 5 Preliminary Design 
Report focused on establishing the design criteria, site layouts, cost opinions for the Phase 5 
improvements, with an understanding that selection of one of the three liquid stream treatment 
options carried forward from the 2009 Wastewater Facility Plan Amendment would be completed 
upon further study.   

A key program element which will aide the city in liquid treatment process selection is the Low 
Phosphorus Demonstration Pilot Testing (pilot) called for in the 2009 Wastewater Facility Plan 
Amendment.  The focus of the demonstration testing is to answer questions regarding the full 
scale performance and reliability under the diurnal and seasonal variability of influent flows and 
loads. To date, no full scale experience from a facility of comparable size exists. The pilot is 
being used by the City to investigate three candidate low phosphorus treatment technologies 
under variable flow and loading conditions and operated by plant staff.  This demonstration 
testing will deliver valuable information not only with respect to meeting low effluent 
phosphorus, but also in determining operating strategies, troubleshooting guidelines, plant 
maintenance requirements, and more accurate information on critical design parameters.  Final 
selection of the process type and treatment plant arrangement is based on the outcome of both this 
pilot program and the wastewater facility planning, and is presented in a 2011 update to the 2009 
Wastewater Facility Plan Amendment which will be submitted to Idaho Department of 
Environmental Quality (IDEQ) in December 2011.   

The demonstration facility has been in operation since May 2010 and the capability of each 
candidate treatment process to meet a seasonal effluent total phosphorus average of less than 
0.050 mg/L is being evaluated. Preliminary results from the pilot testing and operation indicate 
that there is potential for the treatment process to be fine tuned and ultimately be less costly than 
what was anticipated in the facility planning.  The opinion of probable construction cost 
completed with the Phase 5 preliminary design report has projected the Phase 5C improvements 
to cost in the range of $42 million to $61 million.  Preliminary pilot testing results indicate that 
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the treatment process could potentially be configured in a way that reduces the cost of the Phase 
5C improvements.   

Effluent Discharge Permitting 
The City of Coeur d’Alene currently operates under the 2004 NPDES permit modification that 
has been administratively extended. In February 2010, the Spokane River and Lake Spokane 
Dissolved Oxygen Total Maximum Daily Load (TMDL) was completed by Ecology and 
approved by EPA later that year (Ecology, 2010). This provided a basis for discharge permit 
revisions to begin for dischargers to the Spokane River. Additional CE-QUAL-W2 modeling 
simulations were performed to assess the dissolved oxygen impact associated with a range of 
phosphorus, ammonia, and CBOD discharge concentrations and a modified seasonal limit for 
phosphorus beginning starting in February.  EPA shared what was labeled a “Preliminary draft. 
Pre-decisional” set of proposed effluent limits tables for North Idaho dischargers in 2010 which 
made an initial interpretation of how Washington Ecology’s dissolved oxygen TMDL would 
apply to Idaho NDPES permits. A new NPDES permit for the City of Coeur d’Alene is 
anticipated to be published in draft form by EPA Region 10 in January 2012.  

The City received a draft NPDES permit on February 15, 2007 and final permits were originally 
expected to be issued early in the 2008 calendar year.  However, delays in the completion of the 
Spokane River dissolved oxygen total maximum daily load (TMDL) being prepared by the 
Washington Department of Ecology have resulted in delays with the associated NPDES permits.  
It is now anticipated that the new draft NPDES permit is expected to be issued by Region 10 EPA 
in early 2012.   

The draft 2007 permit prepared by EPA proposed several major changes from the historical 
discharge permit, including significantly lower interim and final CBOD and phosphorus limits, 
along with effluent ammonia nitrogen limitations.  Another significant change in the 2010 version 
of the Spokane River TMDL is the expansion of the seasonal control requirements for 
phosphorus, BOD and ammonia to begin in March.  The earlier seasonal effluent limits will be 
more difficult to meet because of lower wastewater temperatures earlier in the spring that reduce 
reaction rates in the nitrification process.  By comparison, the existing effluent ammonia limits 
begin 4 months later in July and end in September.  New ammonia limits could begin as early as 
March and extend through October, with provision of interim limits that require only monitoring 
and reporting during the new months.  

The draft 2007 permit prepared by EPA also includes a 9 year compliance schedule for new 
CBOD, ammonia, and phosphorus limits, with interim limits for CBOD and phosphorus.  The 
draft 2007 permit prepared by EPA included a compliance schedule with a complex structure 
with multiple milestones that requires that the City report on progress made in accomplishing 
interim steps toward full compliance.  Milestones include the following: 

 Submit an engineering report to EPA and IDEQ one year after the effective date 
of the permit outlining the estimated costs and schedules for completing 
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capacity expansion and implementation of technologies to meet the final 
effluent limitations. 

 Provide written notice to EPA and IDEQ that pilot testing of the technology that 
will be employed to achieve final limits has been completed and submit a 
summary report on results and plans for implementation within 4 years of the 
effective date of the permit. 

 Provide EPA and IDEQ written notice that design has been completed and bids 
awarded to begin construction of facilities to meet final effluent limitations by 
the expiration date of the final permit. 

 Provide EPA and IDEQ written notice that construction has been completed on 
facilities to meet final effluent limitations within 7 years of the effective date of 
the permit. 

 Complete start-up, optimization, and achieve compliance with final effluent 
limitations by within 9 years of the effective date of the permit. 

 Provide EPA and IDEQ written reports which outline the progress made toward 
achieving compliance with the phosphorus, ammonia and CBOD effluent 
limitations by 2, 3, 6 and 8 years  after the effective date of the permit.  Reports 
must include the following, at a minimum: 

 Assessment of the previous year of effluent data and comparison to 
the effluent limitations. 

 A report on progress made toward meeting the effluent limitations. 

 A report on progress made toward completing remaining interim 
requirements of the compliance schedule. 

 Further actions and milestones targeted for the next year.  

Phosphorus Management Plan 
The draft NPDES permit includes a provision calling for the development of a Phosphorus 
Management Plan.  The EPA included this provision in the draft NPDES permit fact sheet with 
the statement: “Because the Spokane River and Lake Spokane’s assimilative capacity for nutrient 
discharges is very small, and because it will be several years before the permittee will be able to 
fund, design, build, and optimize capital improvements to the treatment plant, EPA believes it is 
reasonably necessary in this case for the permittee to use best management practices to control 
or abate the discharge of phosphorus from the wastewater treatment plant.”  As a result of this 
provision, the City will be required to develop and implement a Phosphorus Management Plan 
within 1 year of the effective date of the final permit, and implement the plan within 18 months of 
the effective date of the final permit.   

Several of the conditions which the EPA requires in the Phosphorus Management Plan are 
addressed in the 2009 Wastewater Facility Plan Amendment.  However, some conditions have yet 
to be addressed.  A Phosphorus Management Plan would compile the responses to all of the 
required conditions in a single document.   
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Conditions of Phosphorus Management Plan 
 The City must compile influent and effluent phosphorus data for the wastewater 

treatment plant.  

 The City must evaluate the wastewater treatment plant’s phosphorus reduction 
potential.  

 The City must compare its phosphorus concentrations against typical values 
for wastewater treatment plants utilizing similar treatment technology. 

 If the phosphorus concentrations are higher than typical levels, the 
permittee must investigate the cause of the high phosphorus concentrations 
and take steps to reduce phosphorus concentrations.  

 The City must set phosphorus reduction goals for the wastewater treatment 
plant.  

 The phosphorus reduction goals must be consistent with interim or final 
phosphorus effluent limits, as appropriate, or with typical values for the 
type of treatment process employed by the wastewater treatment plant, 
whichever results in lower effluent phosphorus concentrations or greater 
reductions in total phosphorus.  

 The City must set an influent phosphorus reduction goal.  

 The City must evaluate the phosphorus reduction potential of non-domestic 
users of the POTW.  

 The Plan must list the non-domestic users of the treatment works which fit 
the following categories:  

(i) Agricultural co-ops.  

(ii) Car/truck washing facilities.  

(iii) Dairies.  

(iv) Food processing plants.  

(v) Meat packing and locker plants.  

(vi) Metal finishing facilities.  

(vii) Municipal water treatment plants that add phosphorus to drinking water.  

(viii) Nursing homes.  

(ix) Restaurants.  

(x) Schools.  
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(xi) Any other non-domestic users of the POTW which contribute at least 5% 
of the total influent phosphorus loading to the POTW.  

 In the Plan, the permittee must evaluate which of these non-domestic users 
have the greatest opportunity for reducing phosphorus.  

 For those non-domestic users which the permittee determines to have 
potential to reduce phosphorus loading to the POTW, the permittee must 
work with the business to develop a phosphorus reduction goal.  

 The City must provide written notice to EPA and IDEQ that it has implemented 
its phosphorus management plan within 18 months of the effective date of the 
final permit. The implementation must be consistent with an implementation 
plan which must include the following elements:  

 A listing of the phosphorus reduction strategies that the permittee will use 
to meet its phosphorus reduction goals. The City must select and describe 
phosphorus reduction strategies for the following four areas, if applicable. 
The implementation plan must note which of the following four areas are 
included in the plan, and which were omitted. For those areas which are 
omitted, the implementation plan must explain the omission.  

(i) Non-domestic users.  

(ii) The wastewater treatment plant.  

(iii) Residential or domestic users.  

(iv) Drinking water treatment plant.  

 For each group of phosphorus contributors listed in the implementation 
plan, the City must consider the following phosphorus reduction strategies 
and list which strategy or strategies it will employ for phosphorus reduction.  

(i) Source reduction or prevention (e.g., process changes and water recovery 
for industrial users and restrictions on the sale or use of phosphate detergents 
for domestic users).  

(ii) Best practices.  

(iii) Education (e.g., information about environmentally preferable purchasing 
of low or non-phosphorus products).  

(iv) Staff training (at the WWTP and for non-domestic users).  

(v) Pretreatment (for non-domestic users).  

(vi) Phosphorus removal at the WWTP (chemical, physical, and biological 
methods).  
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(vii) Ongoing monitoring.  

(viii) Recycled water.  

 The permittee must revise the Phosphorus Management Plan whenever it is 
found to be ineffective in achieving the phosphorus reduction goals.  

 The City has also requested that EPA and DEQ provide phosphorous reduction 
credit to the treatment plant and reassess the final phosphorous effluent limits 
based on any non point source phosphorous reductions achieved through plan 
implementation.   

Planned Phase 5 Treatment Improvements 
The recommended plan consists of continued treatment using the existing treatment facilities at 
the City’s Advanced Water Reclamation Facility and construction of a parallel treatment train 
followed by tertiary treatment to achieve the new effluent water quality limits.   

Liquid Treatment Processes 
The full-scale Phase 5C facilities are summarized in the following sections. 

Staged Liquid Stream Implementation 
The recommended plan for implementation of liquid treatment process improvements in Phase 
5C includes conversion of the existing wastewater treatment plant into an advanced water 
reclamation facility up through the original design capacity for the TF/SC facility.  The original 
capacity of the TF/SC facility is 6 mgd prior to being de-rated to 4.2 mgd to account for 
necessary ammonia nitrogen reduction capacity in 2004. The recommended plan for this facility 
plan update consists of up to 6 mgd of tertiary membrane filtration of secondary effluent from the 
existing TF/SC facility during Phase 5. Parallel activated sludge treatment process will be added 
in future phases to increase capacity from 6 mgd to 9 mgd (Phase 6) and 12 mgd (Phase 7).  Some 
upgrades to enhance the reliability and redundancy of the existing TF/SC treatment processes are 
also expected.  

Phase 5C.1 – Near-Term Improvements 
The near term phase of improvements will include up to 1 mgd of tertiary membrane filtration of 
secondary effluent from the TF/SC plant. Secondary effluent will be pumped from the secondary 
clarifiers to the chemical mixing tank and through the membrane tanks. The TMF permeate will 
be blended with secondary effluent, disinfected, and discharged to the river. Increased 
nitrification capacity is added in a combination of improvements including the chemical mixing 
tank, the expanded solids contact tank, and by seeding of nitrifying bacteria from solids wasting 
from the membrane tank. A simplified flow schematic is shown in Figure 1.  
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Figure 1. Phase 5C.1 Flow Schematic. 

 
The TMF system includes a chemical mixing tank, membrane tanks, pumping (feed, return, 
permeate, wasting), piping, blowers, and chemical feed systems. The membrane tanks will be 
designed with the ability to add up to 6 mgd capacity of membrane modules.  A chemical mixing 
tank will be constructed upstream of the membrane tank in a similar configuration to that of the 
Low Phosphorus Pilot Demonstration Testing Facility.  The chemical mixing tank will include 
aeration and be sized for nitrification to provide additional ammonia nitrogen reduction.   

The chemical mixing tank will be subdivided into compartments in Phase 5C.1.  Approximately 
25 percent of the volume will operate as the chemical mixing for up to 1 mgd of TMF and the 
remainder will be used to provide expanded solids contact volume for additional nitrification in 
the secondary system.  Solids wasting from the membrane tanks will seed nitrifying bacteria to 
the solids contact process to further enhance ammonia nitrogen reduction.  Alum will be dosed 
upstream of the mixing tank for phosphorus removal.  Return solids from the membrane tanks 
will be recirculated back to the chemical mixing tank to build and maintain a solids inventory.  
The solids inventory will allow the growth of nitrifying bacteria as well as increase phosphorus 
removal due to metals complexation with aged solids.  

Biological treatment of peak wet weather flows will continue through the TF/SC process and the 
secondary effluent from peak flows, which exceed the peak membrane flux, will be blended with 
tertiary membrane permeate.  Only the equipment required for 1 mgd tertiary flows will be 
installed in Phase 5C.1.  Additional equipment will be provided in subsequent phases to increase 
capacity for low effluent phosphorus concentration.  

Phase 5C – 6 MGD Tertiary Filtration 
Full-scale implementation of Phase 5C will be completed incrementally to reduce the economic 
impact to the City and to provide for periods of performance evaluation prior to committing to 
more costly improvements for the full future plant capacity.  Phasing also is appropriate because 
6 mgd of capacity is not needed immediately since current wastewater flows are less than 4 mgd.  
Near-term increases in wastewater flow are expected to be less than the rate observed 5 to 10 
years ago.  Subsequent phasing could include expansion of the membrane operating system and 
other equipment to increase the TMF capacity from 1 mgd to 4 mgd in Phase 5C.2.  This would 
bring the total capacity of the low effluent phosphorus system to slightly greater than the current 
flow rate.  Future growth will eventually require expansion from 4 mgd to 6 mgd and can be 
accomplished in Phase 5C.3.  The basic process flow diagram planned for Phase 5C is shown in 
Figure 2.  
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Figure 2.  Basic Process Flow Diagram 
 

Other Phase 5C Improvements 
Primary Treatment.  Conventional clarification using circular basins with chemical assistance 
has been assumed. One additional primary clarifier is needed for redundancy. 

Secondary Treatment.  Conventional clarification using circular basins with chemical assistance 
has been assumed.  One additional secondary clarifier is needed for redundancy. 

Disinfection and Dechlorination.  Disinfection will be provided using an ultraviolet light (UV) 
system.  Disinfection upgrades will be included in Phase 5C.2 or Phase 5C.3. 

Recycled Water Pumping.  The City is considering implementation of a recycled water 
program, providing Class A recycled water for reuse in urban irrigation, industrial reuse, wetlands 
restoration, and other non-potable water uses.  Initially, this program will use recycled water for 
irrigation on the water reclamation facility site.  Consequently, the site layout and hydraulic 
profile must accommodate a recycled water pumping station.  The primary disinfectant for the 
recycled water will be ultraviolet light to provide 5-log virus inactivation. 

Chemical Feed Systems.  A chemical feed and storage building will be constructed to house the 
following feed systems:  alum, ferric, sodium hypochlorite, citric acid, polymer, methanol, 
supplemental alkalinity addition (if required), and other chemical systems necessary to meet 
effluent phosphorus discharge limits and maintain the membrane system and other plant systems. 



Phase 5 Program Schedule    FINAL    (Updated December 2011) 
  

10  

Solids Handling Processes 
Grit and Screenings Handling.  Grit is washed, classified and hauled to a landfill.  Screenings 
are washed, compacted and hauled to landfill. 

Primary Sludge Thickening.  A gravity sludge thickening process is used for primary sludge.  If 
necessary in the future, this process could be retrofit to a thickening/fermentation process to 
produce supplemental volatile fatty acids that would be sent to the activated sludge process to 
improve the performance of the biological phosphorus removal step.   

Secondary and Chemical Sludge Thickening.  The biological and chemical sludge stream will 
be thickened using a rotary screen thickening (RST) process. 

Sludge Stabilization.  Single-stage, mesophilic digestion has been assumed for sludge 
stabilization. 

Sludge Dewatering.  Dewatering is provided via centrifuges. 

Dewatered Sludge Storage.  On-site dewatered sludge storage is assumed to be unnecessary 
since biosolids can be hauled to a storage hopper at the City’s compost facility.  

Centrate Equalization.  Centrate from the dewatering is stored and metered back to the activated 
sludge process to equalize ammonia loadings to the liquid treatment train.   

Preliminary Program Costs  
An estimate of program costs was prepared for the Phase 5 program improvements recommended 
in the 2009 Wastewater Facilities Plan Amendment and updated in the 2009 Phase 5 Preliminary 
Design Report.  The opinion of probable cost for the Coeur d’Alene Advanced Water 
Reclamation Facility expansion compares three treatment process alternatives.  Table 1 
summarizes the actual costs for the parts of the Phase 5 program that have been completed or bid 
and underway to date, along with the estimated costs for the remaining parts of the Phase 5 
program discussed in the 2009 Phase 5 Preliminary Design Report.  The alternatives presented in 
Table 1 match the alternatives presented in the 2009 Wastewater Facility Plan Amendment. 

 Alternative 1 – Existing Trickling Filter/Solids Contact (TF/SC) and New 
Conventional Activated Sludge (CAS) with Biological and Chemical 
Phosphorus Removal and Tertiary Membrane Filtration 

 Alternative 2 – Existing Trickling Filter/Solids Contact (TF/SC) and New 
Conventional Activated Sludge (CAS) with Biological and Chemical 
Phosphorus Removal and Tertiary Dual Sand Filtration (2-Stage Moving Bed 
Media Filtration) 

 Alternative 3 – Existing Trickling Filter/Solids Contact (TF/SC) and New 
Membrane Bioreactor (MBR) with Biological and Chemical Phosphorus 
Removal and TF/SC Tertiary Membrane Filtration 



Phase 5 Program Schedule    FINAL    (Updated December 2011) 
  

11  

Table 1.  Summary of Estimated Capital Costs of Coeur d’Alene Advanced Water Reclamation 
Facility 

Phase 5 (6 mgd) Alternative 1 Alternative 2 Alternative 3 

COMPLETED  OR CURRENTLY ACTIVE PHASE 5 PROJECTS 

2008 Integrated Fixed Film Activated Sludge (IFAS) Pilot 

Actual IFAS Media Prepurchase (December 2007) $220,000  $220,000  $220,000  

Actual Construction Cost (Project Complete June 2008) $40,000  $40,000  $40,000  

Actual Engineering Cost $80,000  $80,000  $80,000  

SUBTOTAL 2008 IFAS PILOT $350,000  $350,000  $350,000  

        

Low Phosphorus Demonstration Pilot Facility 

Actual Tertiary Membrane and Membrane Bioreactor Bid Price $1,140,000  $1,140,000  $1,140,000  

Actual 2-Stage Moving Bed Media Filter Bid Price $310,000  $310,000  $310,000  

Actual Construction Bid Price (Project Bid February 2009) $1,170,000  $1,170,000  $1,170,000  

Actual Engineering Cost (updated through 8/17/2011) $980,000  $980,000  $980,000  

SUBTOTAL LOW P DEMONSTRATION PILOT $3,610,000  $3,610,000  $3,610,000  

        

Phase 5A (Near Term Ammonia Improvements) and Phase 5B (Solids Processing Improvements) 

Actual Rotary Screen Thickener Prepurchase Cost (March 2009) $60,000  $60,000  $60,000  

Actual IFAS Media Prepurchase (December 2008) $250,000  $250,000  $250,000  

Actual Phase 5A Construction Cost (Project Complete July 2009) $190,000  $190,000  $190,000  

Actual Phase 5B Prepurchase Owner-Furnished Equipment $100,000  $100,000  $100,000  

Actual Phase 5B Construction (inc, change orders processed through 4/19 2011) $11,030,000  $11,030,000  $11,030,000  

Actual Engineering Cost $3,020,000  $3,020,000  $3,020,000  

Construction Engineering, Observation, and Systems Integration $2,000,000  $2,000,000  $2,000,000  

SUBTOTAL PHASE 5A AND PHASE 5B $16,660,000  $16,660,000  $16,660,000  

  

ACTUAL COSTS FOR COMPLETED PHASE 5 PROJECTS $20,610,000  $20,610,000  $20,610,000  

  

FUTURE PHASE 5C PROJECT 

Phase 5C – Liquid Stream  Improvements 

Primary Clarifier $630,000  $630,000  $630,000  

Primary Clarifier Cover $640,000  $640,000  $640,000  

Aeration $2,970,000  $3,090,000    

Blower Building $1,400,000  $1,400,000    

Chemical Storage and Feed $120,000  $120,000  $120,000  

RAS/WAS Pumping $980,000  $980,000    

Secondary Clarifier $1,670,000  $1,830,000    

Membrane Bioreactor (inc, RAS/WAS, Aeration Basins, Blowers)     $12,950,000  
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Phase 5 (6 mgd) Alternative 1 Alternative 2 Alternative 3 

Tertiary Filtration (membrane) $7,570,000    $5,420,000  

Tertiary Filtration (2-stage moving bed sand filtration)   $7,820,000    

Yard Piping and Ductbanks $2,740,000  $3,220,000  $2,050,000  

Yard Piping and Ductbanks (Riverside Interceptor) $180,000  $180,000    

Electrical $3,410,000  $3,560,000  $3,160,000  

Instrumentation and Controls $950,000  $1,000,000  $880,000  

Basin Covers $140,000  $140,000  $100,000  

Subtotal Estimated Construction Amount PHASE 5C (1) $23,400,000  $24,620,000  $25,950,000  

  

Mobilization, Bonds and Insurance (10%) $2,340,000  $2,460,000  $2,590,000  

Contractor's Overhead and Profit (10%) $2,340,000  $2,460,000  $2,590,000  

Subtotal $28,080,000  $29,540,000  $31,140,000  

  

Miscellaneous Items Not Itemized (15%) $4,210,000  $4,430,000  $4,670,000  

Escalation to the mid-point of construction $4,590,000  $4,830,000  $5,090,000  

Subtotal $36,890,000  $38,800,000  $40,900,000  

  

Engineering legal and fiscal (25%) $9,220,000  $9,700,000  $10,220,000  

  

PHASE 5C SUBTOTAL $46,110,000  $48,500,000  $51,120,000  

Range of Accuracy based on AACE 17R-97 for Class 5 Estimate -10% $41,500,000  $43,650,000  $46,010,000  

Range of Accuracy based on AACE 17R-97 for Class 5 Estimate +20% $55,330,000  $58,200,000  $61,350,000  

  

TOTAL PHASE 5  

Total Phase 5 Estimated Cost3 (Low) $62,100,000  $64,260,000  $66,620,000  

Total Phase 5 Estimated Cost3 (High) $75,940,000  $78,810,000  $81,950,000  
 

Footnotes: 

1Costs are based on April 2009 dollars (20-City ENR-CCI of 8,528.39). 
2Estimated capital costs have been escalated to the projected mid-point of construction in January 2013 based upon a 
straight line extrapolation of historical Northwest construction cost indices. 
3Total probable construction cost for Phase 5C only since the escalation to mid-point of construction is highly variable 
and virtually unpredictable beyond 10 years. 
 

As previously noted, preliminary results of the Low Phosphorus Demonstration Pilot Testing 
indicate that the liquid treatment process could potentially be configured in a way that reduces the 
cost of the Phase 5C improvements.  A preliminary opinion of probable construction costs is 
shown in Table 2. 
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Table 2. Revised Phase 5C Cost Opinion  

FUTURE PHASE 5C PROJECT – POST-PILOT CONFIGURATION   

Phase 5C – Liquid Stream  Improvements   

Primary Clarifier $630,000  

Primary Clarifier Cover $640,000  

Chemical Storage and Feed $120,000  

Secondary Clarifier $1,670,000  

Tertiary Filtration (membrane) $12,890,000  

Subtotal Estimated Construction Amount PHASE 5C (1) $15,950,000  

    

Mobilization, Bonds and Insurance (10%) $1,600,000  

Contractor's Overhead and Profit (10%) $1,600,000  

Subtotal $19,140,000  

    

Miscellaneous Items Not Itemized (15%) $2,870,000  

Escalation to the mid-point of construction $3,130,000  

Subtotal $25,140,000  

    

Engineering legal and fiscal (25%) $6,290,000  

    

PHASE 5C SUBTOTAL $31,430,000  

Range of Accuracy based on AACE 17R-97 for Class 4 Estimate -20% $25,140,000  

Range of Accuracy based on AACE 17R-97 for Class 4 Estimate +40% $44,000,000  

    

TOTAL PHASE 5    

Total Phase 5 Estimated Cost3 (Low) $45,750,000  

Total Phase 5 Estimated Cost3 (High) $64,600,000  
 

Low Phosphorus Demonstration Pilot Testing  
During the summer of 2006, four different technology vendors took part in a short duration, small 
scale pilot testing program at the Coeur d’Alene Wastewater Treatment Plant.  The primary 
objective of this testing was to demonstrate the ability of the tested technology to achieve 10 µg/L 
to 50 µg/L effluent total phosphorus on a monthly average basis. The May 2007 pilot study report 
“Tertiary Phosphorus Removal Technology Pilot Study” presents a complete description of the 
treatment technologies and the results of the testing. 

At least three of the four technologies reliably demonstrated effluent TP of less than 50 µg/L.  
However, all pilots were operated by the vendor’s application engineers who were intimately 
familiar with their technology.  None of the four technologies achieved less than 10 µg TP/L.  
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The high level of soluble non-reactive phosphorus, which is likely a function of local water 
chemistry, made effluent concentration below 10 µg/L impossible via chemical addition and 
particle retention.   

While the pilot testing program provided valuable treatment process information for the 2009 
Wastewater Facility Plan Amendment, many questions remain regarding the full scale 
performance under the variability of influent flows and loads, full scale reliability from 
equipment failures, plant maintenance requirements, and the lack of time for process optimization 
and staff training given the compliance schedule. 

2009-2011 Low Phosphorus Demonstration Pilot Testing Program 
Primary Objectives 
The overall objectives of the Low Phosphorus Demonstration Pilot Testing (aka, demonstration 
testing) are to provide a platform for operator training, answer questions regarding reliability, 
assess process impacts from variability in flows and loads, and provide a degree process 
optimization not available in the small scale pilot in 2006.  Design criteria for the full-scale 
facility will be refined and a key objective is to reduce the cost of the capital improvement 
program, and to improve reliability, if possible. The City’s 2006 pilot testing investigation and 
the current Low Phosphorus Demonstration Testing program have been conceived and designed 
to demonstrate what degree of phosphorus removal is feasible. 

Performance Reliability 
Seasonal variations in phosphorus removal performance are possible and may be driven by the 
impact of the local water chemistry on the soluble non-reactive phosphorus fraction.  The four 
week demonstration pilot during the summer of 2006 did not capture the impact of seasonal 
changes in water chemistry.  During the 2006 pilot, the feed flow to the individual pilot was 
constant and the impact of diurnal variation of flows and loads and from storm events was not 
captured.  The impact of seasonal water chemistry changes and diurnal variation are believed to 
affect the performance of any treatment process for low phosphorus. 

The Demonstration Testing will help the City to assess the reliability of each candidate process 
under variable (diurnal, seasonal, and storm influenced) influent conditions throughout the permit 
season and identify factors related to design, operation strategy, and process control that could 
negatively impact performance and reliability.   

Balance of Biological and Chemical Phosphorus Removal 
Few membrane bioreactor (MBR) facilities with biological nutrient removal (BNR) are known to 
be in operation in North America.  The benefits of biological phosphorus removal are compelling 
thus many wastewater treatment facilities with effluent phosphorus limits operate under 
biological phosphorus removal with chemical backup.   

Some uncertainty remains as to whether biological phosphorus removal with chemical backup 
can work effectively to achieve very low phosphorus limits.  Performance at facilities that operate 
Bio-P can produce effluent Ortho-phosphorus concentrations in the 10 to 20 µg/L range from 
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time to time.  However, being biological in nature, these systems never perform at these low 
levels continuously.  Thus, chemical backup is needed and would be used to reduce the 
possibility for excursions over the permit requirements.  

Unfortunately, chemical backup could potentially suppress biological phosphorus removal by 
binding available reactive phosphorus and disrupting the uptake and release cycle necessary for 
phosphate accumulating organisms (PAOs) to survive.  In addition, the required stoichiometric 
overdosing may void any potential savings that can be accomplished by biological phosphorus 
removal.  Some industry experts have expressed caution regarding the success of Bio-P in this 
application.  The opinions in the industry currently provide support both for and against this 
concept, and clear evidence has been presented to support either side.  Therefore, this issue is of 
special interest in the demonstration pilot testing study. 

Process Automation and Control 
Automation and process control integration must be reliable to meet the anticipated effluent 
quality requirements.  Reliable automation and process control will: 

 Minimize operational costs (i.e., chemical feed control, aeration control, etc) 
 Support staffing needs (i.e., sample collection and analysis vs. online instrumentation)  
 Enhance troubleshooting capabilities (i.e., remote monitoring) 
 
Equipment for online monitoring of process and water quality parameters has evolved 
tremendously over the past decade. Today, a wide selection of equipment for nearly every 
desirable parameter is available.  However, significant differences exist between available 
products with respect to everything from cost, sample analysis cycle time, to calibration and 
maintenance requirements.  Therefore, the evaluation of online process monitoring equipment is a 
key issue for the demonstration pilot.  Parameters include ammonia, nitrate, PO4-P, DO, pH, 
MLSS, and/or turbidity. 

Plant Staff Training  
The Coeur d’Alene Wastewater Treatment Plant is preparing for a transition from conventional 
wastewater treatment plant to one of the most advanced treatment facilities in North America.  
This transition will undoubtedly present many challenges for the plant staff, including operators, 
maintenance personal, and laboratory staff.  The new facility will not only feature new process 
design and operation strategies, but an entire array of new equipment with new maintenance 
requirements, O&M manuals, new vendors, new troubleshooting procedures, and new calibration 
requirements.   

2009-2011 Low Phosphorus Demonstration Pilot Testing Program 
Secondary Objectives 
In addition to the primary objectives, a number of subjects warrant further investigation. 
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Continue Investigating Treatment Alternatives for <10 µg/L Total Phosphorus 
Additional demonstration testing will continue to explore the potential for achieving lower 
effluent phosphorus limits. During the 2006 pilot, additional tests were conducted to determine 
the potential for lower effluent phosphorus.    

Test Online and Bench-Top Analytical Equipment  
During the pilot, and indefinitely in the future, the plant laboratory will need to conduct low level 
phosphorus analysis to satisfy regulatory reporting requirements and to provide operators with 
feedback necessary to adjust the process operations accordingly.  Even if phosphorus is measured 
continuously online, some laboratory analyses will remain necessary to calibrate the field/online 
analyzers.  Today, several options are available for both online continuous phosphorus analyzers 
and automated bench top analyzers.  Online analyzers would be used to provide instant feedback 
to operators and can be used to control chemical dosage.  The automated bench top analyzer 
would be used to minimize the workload for the lab staff and to improve the consistency of the 
analysis itself. 

Implementation of the Demonstration Testing Program 
At the center of this two year pilot program is a 150,000 gpd to 300,000 gpd treatment plant 
(three 50,000 gpd to 100,000 gpd treatment trains) that features the candidate treatment processes 
remaining from the wastewater facility planning and small scale pilot testing.  Equipment 
selection for the pilot facility focused on maximizing the pieces of equipment that can be re-used 
in the permanent, full scale facility.  For example, this could include instrumentation, online 
analytical equipment, or chemical feed pumps. 

A tertiary membrane filtration system, MBR system with process tanks, and a skid mounted 2-
stage moving bed media filtration was purchased and installed in a pilot facility building at the 
Coeur d’Alene wastewater treatment plant.   The treatment trains are supplemented with 
necessary auxiliary facilities such as chemical feed systems, additional tanks, instrumentation, 
disinfection, etc.  The demonstration pilot of MBR requires process aeration tanks for the 
bioreactor portion of the facility.  This increases cost over simply operating a membrane 
operating system.  Both MBR and tertiary membrane filtration system give the City operators the 
opportunity to experience membrane filtration in the field with its associated controls, cleaning 
processes, and hardware. 

Two transfer pump stations were installed to deliver raw (or screened) influent and secondary 
clarifier effluent to the pilot plant.  A third pump station is setup to provide pilot plant effluent to 
the neighboring Harbor Center irrigation system to use recycled water for irrigation.  

The core system of the pilot plant is near fully automated and includes remote monitoring 
capability.  Additional instrumentation is tied into the pilot plant’s SCADA system, such that all 
key operational parameters can be monitored remotely.  The SCADA system is set up with the 
ability to log most process variables for troubleshooting.  
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After being constructed and commissioned in the spring of 2010, the demonstration testing 
facility has operated for about a year and a half, including one winter season.  Operation of the 
demonstration testing processes will allow analysis of treatment performance data spanning 
seasonal change periods that may impact phosphorus and ammonia-nitrogen removal.  This may 
allow design criteria for the full-scale facility to be refined and reduce the potential for seasonal 
variations to result in conditions that compromise full-scale plant performance.  

Phase 5 Improvements Preliminary Design, Detailed Design 
and Construction 
The recommended plan requires large scale modifications at the treatment plant and a substantial 
capital expenditure of as much as $59M to $79M (including Low P Demonstration Pilot, Near 
Term Ammonia Reduction Improvements, Solids Processing Improvements, and Liquid Stream 
Improvements).  Traditional design, bid and build (DBB) implementation of the recommended 
improvements is planned and is consistent with the City’s historical approach to capital 
improvements. 

Preliminary Design 
The preliminary design in 2009 focused on refinement of the facility planning concepts into 
specifics which are used as the basis for the detailed design.  Plant layouts and hydraulic profile 
are finalized, as is any necessary land surveying and geotechnical investigations.  Other testing 
and equipment evaluations were also conducted prior to or during the predesign development 
phase.  

Historically, the predesign phase for Coeur d’Alene plant improvement projects has taken 
between one and two years to complete.  In the case of the Phase 5 program, a two year period 
was included in the program schedule shown in Figure 4 to allow for input from the 
Demonstration Testing program.  The volume of engineering work required for plant 
improvements to liquid stream processes, specifically the advanced filtration systems for low 
phosphorus effluent, is requiring approximately two years to complete.  Demonstration testing 
over at least one seasonal change period is providing key input on design criteria for the full-scale 
facility to establish the importance of water chemistry changes on phosphorus removal 
performance, especially for the liquid stream improvements.  Therefore, a two year period for 
engineering the Phase 5 liquid stream improvements is appropriate, starting with the preliminary 
design effort completed in the spring of 2010, the pilot testing in 2010 and 2011, and preliminary 
engineering in 2011. 

Detailed Design 
The detailed design phase is focused on the production of plans and specification to serve as 
contract documents for bidding and selection of a general construction contractor to build the 
facilities improvements.  Historically, the detailed design phase for Coeur d’Alene plant 
improvement projects has taken between one and two years to complete.  In the case of the Phase 
5C Liquid Stream Improvements, a six month period was included in the program schedule 
shown in Figure 4, with four months for the Idaho Department of Environmental Quality (IDEQ) 
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review of bidding documents, construction contractor prequalification and bidding, and contract 
award.   

A further complication on the Coeur d’Alene plant in terms of engineering complexity is the 
constrained plant site.  The treatment plant site is small and congested relative to the capacity of 
the facility.  This means that treatment process tankage all must be carefully arranged to allow 
room for construction, as well as operations and maintenance.  Interconnected process piping, 
plant utilities, electrical power, controls, etc. must be routed between each unit process area and 
central facilities.  Plant site congestion adds to the length of engineering time required to 
complete the design of such a complex and interconnected facility.   

Construction Contractor Bidding and Award 
The overall design period must also allow for review by the IDEQ, contract bidding, bid 
evaluation and construction contract award.  Typically, this process consumes 3 to 4 months.  The 
minimum bid advertisement period is 4 weeks, however for a contract of this size it is not unusual 
to have construction contractor requests for extension and the need to issue addendum that 
lengthen the process.  

General Contractor Prequalification Process 
The City has determined from historical public works contracting experience that a general 
contractor prequalification process is an essential step in the procurement process to assure 
construction quality and to minimize risk of contract award to an unqualified bidder.  The general 
contractor prequalification process that the City has been used in the Phase 4B and Phase 5B 
contracts has been successful and demonstrated the value of this process.   The general contractor 
prequalification process extends the schedule time required for contractor bidding beyond the 
minimums for conventional design/bid/build procurements.   Potential construction contractor 
prequalification processes, bid review, City Staff and Council briefings on award, and 
formalization of the award process requires approximately four months, as shown in the Figure 4 
program schedule.   

Construction Phase 
Historically, the construction phase for Coeur d’Alene plant improvement projects has taken 
between one and four years to complete.  Table 3 summarizes some of the major capital 
improvements made to the treatment plant, including the original contract costs, construction 
duration, and construction expenditure per month.  The range of average monthly construction 
expenditures was from less than one hundred thousand dollars per month to nearly half a million 
dollars per month.  The largest and most recently completed construction contract, Phase 5B, had 
only one monthly construction payment request larger than $1M, as shown in Figure 3. 
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Table 3.  Historical Coeur d’Alene Capital Project Expenditures Compared to Planned Phase 5C 
Improvements 

Contract Description 

Actual 
Construction 
Cost, $ Start Date End Date 

Duration, 
months 

Escalated 
Cost, 2011 
Dollars 

Expenditure per 
Month, 2011 
Dollars/Month 

Phase 3A 
Influent Pumping Retrofit, Preliminary 
Treatment $1,635,101 Sep-87 Dec-88 16 $3,360,000 $210,000 

Phase 3B Primary Treatment Upgrades $2,614,288 Nov-88 Mar-91 17 $5,230,000 $308,000 

Phase 3C Secondary TF/SC Upgrade $7,350,834 Oct-91 May-95 44 $13,740,000 $312,000 

 Odor Control $760,604 Aug-98 Apr-99 9 $1,170,000 $130,000 

Phase 4A 
Odor Control/Disinfection System and 
Plant Utilities Improvements $557,442 May-01 Oct-02 18 $811,000 $45,000 

Phase 4B 
Peak Flow Improvements, Headworks, 
Influent Pumping Station $12,345,988 May-05 Jan-07 26 $15,300,000 $588,000 

Phase 5A 
Near Term Ammonia Reduction 
Improvements $500,348 Dec-08 Jul-09 8 $535,000 $67,000 

Phase 5B Solids Processing Improvements $15,154,986 Dec-09 Dec-11 24 $16,000,000 $667,000 
 

 

Figure 3.  Phase 5B Contractor Pay Request History 

 
In the case of the Phase 5C program, a three year period was included in the program schedule 
shown in Figure 4.  This may be constrained by the volume of construction dollars that must be 
expended on a relatively constrained plant site with both liquid and solids stream improvements 
planned, and the need to operate the existing facility throughout construction.  For the volume of 
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construction estimated at approximately $41M to $61M, between $1.1M and $1.7M per month of 
construction would be required.  This would be a record pace for construction at the Coeur 
d’Alene plant and no previous capital projects would have expended this level of construction 
dollars for such an extended period.   

Community Economic and Social Impacts 
The overall Phase 5 program improvements to the wastewater facilities is one of the largest 
capital improvement project ever undertaken in the City of Coeur d’Alene.  For comparison, the 
following capital projects are the largest projects recently undertaken in the City of Coeur 
d’Alene: 

• Coeur d'Alene High Remodel/Expansion (2002).  Approximately about $14M financed 
with proceeds from 1998 voter approved School Plant Facilities levy. 

• City Library (approximately 2006).  Approximately $6M financed by 67% voter approval 
of General Obligation bond. 

• Lakes Middle School Remodel (2009).  Approximately $4M financed with proceeds from 
a 2002 voter approved School Plant Facilities Levy. 

• Kroc Center (2009).  Approximately $38M financed by a grant through Salvation Army. 
Also included was a separate $36M endowment for operations and maintenance. Local 
residents raised approximately $5M to obtain the grant. 

 
The time required to gain community support and prepare the financing plan for such an 
expensive program is expected to be extensive and challenging.  EPA provides guidance on 
affordability in a Workbook titled Interim Economic Guidance for Water Quality Standards 
(1995) which provides for tests of substantial and widespread economic impact.  EPA generally 
defines these impacts in terms of a “municipal preliminary screener” at 1 to 2 percent of median 
household income.  Kootenai County median household income in 2009 was $47,196 based on 
US Census Bureau data.  For Kootenai County, 1 to 2 percent of median household income would 
range from $39.30 to $78.66 per month.  An initial analysis was conducted to determine the 
“order of magnitude” wastewater user rate impact that would result from implementation of the 
Phase 5 improvements (based on the Phase 5 Preliminary Design Report cost opinion – not 
accounting for process enhancements resulting from the demonstration pilot).   This analysis 
found that single-family monthly rates would increase from the current level of $24.43 to a range 
of approximately $35 to $40, or more.  Projected wastewater rates for Coeur d’Alene fall into this 
range of economic impact and are projected to exceed 1 percent of median household income.  
Detailed rate analysis is being completed for a more complete understanding of the wastewater 
fees and affordability thresholds. More recent user charge projections based on more detailed 
analysis as part of the wastewater rate study indicate that rates will be significantly higher than 
the levels forecast in the 2009 Wastewater Facility Plan Amendment. 

Testing, Start-up and Commissioning 
Testing, start-up and commissioning of new liquid stream improvements could require a duration 
of 24 to 36 months.  The construction contractor is required to complete and test all new 
treatment processes and operate them for a period of time with clean water tests before 
commissioning on wastewater, and finally turning completed facilities over to the City for 
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operation.  Once commissioned and operational on wastewater, the City Operations Staff can 
take-over the new facilities and begin to operate them.   

Since effluent phosphorus limits are targeted at such low concentrations (less than 50 µg/l) it is 
expected that several summer seasons of operation targeting low concentrations will be required 
to master the operations.  This challenge requires a combination of treatment process biology, 
chemical feed, mechanical, electrical, and instrumentation systems to function together for 
successful operation.  For this reason, an optimization period of two years should be included in 
the draft NPDES permit to provide the opportunity to operate with interim limits.  This will allow 
freedom to explore operating strategies, chemical feed, instrumentation and controls to find the 
best combinations for the most effective overall operation. Provision of this optimization period 
will lay the foundation for improvement full-scale performance of the facility for the long term.  

Treatment Process Optimization Experience 
Treatment process optimization is often challenging for wastewater facilities, especially for 
complex systems that include a combination of treatment process biology, chemical feed systems, 
mechanical systems, electrical, and instrumentation and control systems.  Two examples are 
discussed in the following sections that illustrate the time frames involved in pursuit of improved 
treatment process performance and optimization.  In both cases, multiple year periods have been 
required for optimization.   

Coeur d’Alene Phase 4B Dewatering System 
A centrifuge dewatering system was installed in the Coeur d’Alene plant in 2005 and was placed 
into initial operation in February of 2006.  The dewatering system includes a new centrifuge, an 
existing belt filter press, a digested sludge feed pumping system, a polymer feed system, and a 
vendor provided controls package to operate the centrifuge.  Pilot testing of the centrifuge was 
conducted in 2002 and a special procurement procedure was undertaken to prepurchase the 
machine in 2003.  Notice to Proceed to purchase the centrifuge was issued by the City in the 
Spring of 2004 and installation of the machine was delayed for a year from 2004 to 2005 due to 
other issues associated with the Phase 4B project and acquisition of land required for 
construction.  

The initial polymer selection tests for dewatering were conducted December 2005, with initial 
start-up of centrifuge in February 2006.  Revisions were required to the polymer system and the 
start-up activities begun again in April 2006 with different polymer.  A new polymer delivery 
system was installed in May 2006.  A Notice of Substantial Completion was issued for the 
dewatering system in July 2006. 

Performance of the centrifuge and associated polymer system has been challenging and 
optimization of the system had occurred through the spring of 2010.  Initial operations in July 
2006 encountered foaming problems related to polymer type and dosage.  Optimization with 
additional SCADA controls was conducted from November 2006 through July 2007.  Centrifuge 
control malfunctions began July 2007.  Troubleshooting activities were undertaking by 
Operations Specialists working with the City’s Operations Staff and the Centrifuge Vendor in 
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January 2008.  Most recently, a shallower pond depth was attempted in consultation with 
Operations Specialists and the manufacturer’s representatives with very promising results.  This 
troubleshooting process has taken more than two years since the original installation of the 
centrifuge and has extended more than two years beyond the original Notice of Substantial 
Completion in July 2006  

Clean Water Services (CWS) Durham Plant 
Clean Water Services (CWS) of Washington County, Oregon operates two of the most advanced 
wastewater treatment facilities in the country at Durham and Rock Creek.  These plants are 
frequently used as reference points for low effluent phosphorus performance.  The operations 
history at these plants is excellent and Operations Staff are quite sophisticated in running these 
advanced treatment plants. 

The Durham plant includes biological and chemical phosphorus removal systems and ammonia 
nitrogen control for discharge to the Tualatin River.  The liquid stream treatment process includes 
activated sludge in a biological nutrient removal configuration followed alum feed and effluent 
filtration.  The effluent discharge permit is a complex watershed permit that includes multiple 
CWS facilities.  Effluent phosphorus from the Durham plant must meet a median effluent 
phosphorus discharge limit of 100 µg/l.  The Durham plant has operated successfully in meeting a 
median effluent limit of 70 µg/l phosphorus up until a recent permit relaxation to approximately 
100 µg/l.  

The Durham plant has been operated for low effluent ammonia and phosphorus for more than ten 
years.  Optimization of the treatment process has been a multi-year effort.  Process Control and 
Operations Staff indicate that process improvements and optimization is often requires more than 
one nutrient removal season to accomplish, since any modification to mechanical systems needs 
to be planned to be executed in the off-season.  New experience with the modified process then 
awaits the next nutrient removal season.  

Mike Mengelkoch of Clean Water Services had the following comments on optimization of a low 
phosphorus treatment system based on their full-scale experience at the Durham and Rock Creek 
plants: 

“In my experience you'll need very good control in several areas to be 
successful. Namely, 1) fairly stable BPR; 2) reliable chemical dosing; 3) 
excellent turbidity and suspended solids control; and 4) adequate control 
of recycle phosphorus loads. There are a number of variables in each of 
these areas that must be monitored and controlled. It will take a lot of 
attention to detail, plus some time and experience to fine-tune each area. 
For example, they'll need to establish an anaerobic zone and grow some 
Bio-P bugs before there can be any Bio-P. Then the bugs need to be 
conditioned with a high initial DO, to work properly. And you'll need the 
proper amount of VFA's (volatile fatty acids) to complete the recipe. All this 
takes time and attention. 
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We had to rely on chemical removal methods (which interfere with Bio-P) 
to achieve our monthly median goal, during the first half of any 
given month. Then we had a small window of opportunity in the second 
half of the month, to experiment with Bio-P. Or we would experiment 
biologically in one train and rely on chemicals in the others, and blend the 
results. Or a combination of the two. 
  
We have learned a lot through experience and working with others and 
know what works well for us and what doesn't. Some lessons can be 
applied elsewhere, but not all. Each plant and situation are unique.” 
 
Personal communication; e-mail from Mike Mengelkoch, February 4, 2008. 
 

Financing Plan  
The City had updated its Wastewater Rate Study in 2002 and identified funding mechanisms and 
anticipated rate impacts for the wastewater management program through the Phase 5 (formerly 
Phase 4C) program as defined in the 2000 Wastewater Facility Plan.  Given the costs to construct 
and operate the treatment processes to achieve extremely low effluent phosphorus, the City is re-
visiting the rate study and financing plan.  The new rate study to re-examine funding mechanisms 
and anticipated rate impacts for the new Phase 5 program is underway and extends through the 
end of calendar year 2012.  Based on the experience with 2002 Wastewater Rate Study, a period 
of one and one half to two years could be needed to complete a rate study update, publish a draft, 
respond to comments, publish the final rate study, obtain City Council approval, and adopt new 
user charge schedules. 

In addition to the rate study, the City will need time to seek and obtain judicial confirmation and 
financing.  Judicial confirmation is required for public entities in the State of Idaho to incur debt 
obligations for improvements that are ordinary and necessary, otherwise a bond election is 
required.  The Phase 5C project represents a project total of potentially $25 million to $60 million 
($20 million to $50 million in financing) during or shortly following an economic recession.  
Neither a bond election process nor judicial confirmation process is guaranteed to be successful. 

Facilities Maintenance Improvements 
The wastewater facility has a number of planned and in some cases, deferred maintenance 
programs which must be integrated with the overall Phase 5 capital improvement program.  This 
includes an extensive plant painting program for both process equipment and facility structures.  
These efforts must be conducted with process units out of service, so they are best scheduled 
during non-peak periods in plant flows and loadings.  

Recently completed maintenance program activities have included replacement of the cover for 
Digester No. 2, interior painting of Digester No. 4, and the Secondary Clarifier coatings.    
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Management of Recycled Water  
The City has initiated a detailed Wastewater Effluent Reuse Feasibility Study that identifies reuse 
customers, sites, water demands, and distribution system infrastructure required for potential 
implementation.  The Coeur d’Alene Advanced Water Reclamation Facility is planned to produce 
an effluent which meets State of Idaho Class A recycled water quality standards.  The City plans 
to consider the cost-effectiveness of reuse opportunities in conjunction with the potential for 
phosphorus loading reduction when selecting reuse projects for implementation. 

The development steps necessary to implement a recycled water use program include a 
demonstration project and a phased program of distribution system improvements to carry 
recycled water to end users.  An initial demonstration project is planned to achieve regulatory 
permit support for reuse and show the positive aspects of effluent reclamation and reuse in an 
urban irrigation application.  This reuse pilot project may be combined with the low phosphorus 
demonstration testing facility.  The low phosphorus demonstration pilot testing was completed in 
the fall of 2011, yet the equipment in this facility remains available for a reuse pilot project.  
Future completion of the full-scale treatment plant improvements for effluent filtration will 
provide up to 6 mgd capacity of recycled water to supply the entire reuse program.  

Combined Treatment Process Demonstration Testing and Reuse 
Demonstration Program 
Effluent from the treatment systems constructed for a low phosphorus demonstration pilot could 
be used for a recycled water use demonstration project.  A demonstration that is modest in size 
and cost could be an element of a successful public awareness project to support development of 
a water reuse program.  If the City were able to show actual Class A recycled water being used on 
a small demonstration scale, the public may become more familiar with its application, safety, 
and benefits.   

A water reuse demonstration project using Class A recycled water may be conducted relatively 
easily at the existing wastewater treatment facility.  Class A filtration will be available for the low 
phosphorus demonstration.  To qualify for Class A recycled water, supplemental disinfection is 
necessary.  An alternative means of disinfection to chlorine, such as ultraviolet lamps (UV), will 
be applied provided such a system is designed to provide 5-log inactivation of viruses.  In the 
case of the demonstration pilot, a small UV system has been added for disinfection of the filtered 
effluent from the demonstration pilot.   

Recycled water could potentially be used for a demonstration project for urban landscape 
irrigation, such as the north perimeter buffer of the Wastewater Treatment Plant.  Recycled water 
could also potentially be used for dust control during the summer construction season or a variety 
of other non-potable water applications. 
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Near-Term Ammonia Reduction Improvements -- Integrated 
Fixed Film Activated Sludge (IFAS) Improvements 2008 and 
2009 
Near-term treatment process modifications have been required to enhance the City’s ability to 
remain in compliance with effluent discharge permit limits.  One approach to enhancing the 
capacity to treat for ammonia that can be accomplished at moderate costs, and relatively quickly 
compared to large scale plant improvements, is to add fixed film media to the existing biological 
treatment process.   

Of the two IFAS alternative configurations available, fixed media and suspended media, only the 
fixed media technology represents a feasible approach for Coeur d’Alene in consideration of cost, 
constructability, and implementation schedule.  As of October 2007, there were a limited number 
of vendors known to offer a fixed media IFAS technology product which can be installed at the 
Coeur d’Alene facility.  It appeared that the only viable supplier for consideration in Coeur 
d’Alene was Entex.  Therefore, a sole source, pre-purchase of the Entex media was authorized by 
the City Council.  

The IFAS retrofit for the Coeur d’Alene plant involved the installation of fixed film media 
modules in the existing Solids Contact Tank to increase ammonia removal capacity.  Some 
mechanical, structural, and electrical modifications were required to make the installation 
possible.  Since the IFAS modules were installed in existing process tankage, structural 
modifications were required to support the modules.  Mechanical system modifications, chiefly 
aeration air supply for periodic agitation of the media, were required and adapted to the current 
aeration system at the plant.  Limited electrical power system modifications were also needed to 
supply power to solenoid values on the air system for periodic air purging.    

The first retrofit was completed in June 2008 and was in operation for the summer season of 
2008.  An evaluation of treatment process effectiveness was conducted in the Fall of 2008 and 
additional IFAS modules were installed in the Solids Contact and Sludge Reaeration Tanks for 
the 2009 summer season. The initial installation of five IFAS modules was completed in 2008 
followed by a second retrofit to add five more modules in 2009. The total nitrification capacity is 
estimated to have increased from between 160 lbs/day and 200 lbs/day due to the 2008 and 2009 
IFAS upgrades.  

Staffing Requirements for an Advanced Water Reclamation 
Facility 

Plant Staff Training  
The Coeur d’Alene Wastewater Treatment Plant is preparing for a transition from conventional 
wastewater treatment plant to one of the most advanced treatment facilities in North America.  
This transition will undoubtedly present many challenges for the plant staff, including operators, 
maintenance personal, and laboratory staff.  The new facility will not only feature new process 
design and operation strategies, but an entire array of new equipment with new maintenance 
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requirements, O&M manuals, new vendors, new troubleshooting procedures, and new calibration 
requirements.   

Experiences at many facilities across the country have shown that 5 years or longer is necessary 
for a new facility to operate at its fully optimized capacity.  Given a compliance schedule of 9 
years, and a schedule of approximately three years to construct the full-scale facility, the 
demonstration pilot offers the opportunity for the plant staff to familiarize themselves with many 
facets of the new facility. 

Increased Analytical Skills 
With new requirements to discharge less than 50 µg/l of effluent phosphorus, treatment processes 
are not only more advanced, but must be controlled within a narrow range of parameters.  A slug 
load of high BOD / TSS from a process upset at the primary clarifiers may be manageable with a 
TF/SC process, but may have severe consequences for the BNR train.  Treatment process control 
will take on an increased importance.   

In addition to the increased analytical skills that will be required for operation of a low nutrient 
treatment facility, the preliminary draft NPDES permit includes monitoring of polychlorinated 
bipenyls (PCB’s) and 2,3,7,8 tetrachlorodibenzo-p-dioxin (TCDD).  The fact sheet which 
accompanies the preliminary draft NPDES permit states: 

The draft permits for the Cities of Post Falls and Coeur d’Alene and the Hayden Area 
Regional Sewer Board propose bi-monthly influent and effluent monitoring and 
quarterly surface water column monitoring upstream and downstream of the outfall 
for total PCBs, and quarterly influent and effluent monitoring for 2,3,7,8 TCDD. 
These monitoring frequencies are the same as required in the State of Washington’s 
permit for the Liberty Lake Sewer and Water District. These data will be used to 
determine if the discharges have the reasonable potential to cause or contribute to 
excursions above water quality standards for PCBs in waters of the State of Idaho, 
the State of Washington or the Spokane Tribe of Indians. The permit specifies the 
analytical methods and maximum detection limits that must be used for analysis of 
total PCBs and 2,3,7,8 TCDD, in order to ensure that the data collected are 
meaningful.  
 

The analytical methods are described in Section I.B.12 and I.B.13 of the preliminary draft 
NPDES permit: 

12.  The permittee must use analytical methods for influent and effluent samples for 
total polychlorinated biphenyls (PCBs) as specified below.  
 

a) For the first four quarterly influent and effluent samples for total 
polychlorinated biphenyls, the permittee must use EPA Method 1668B for 
analysis.  

b) If at least one of the first four quarterly influent or effluent samples contains 
less than 1.4 nanograms per liter total PCBs, the permittee must continue to 
use EPA method 1668B for subsequent analysis of PCBs at such location(s).  
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c) If all of the first four quarterly influent or effluent samples contain at least 1.4 
nanograms per liter total PCBs, the permittee may use either EPA Method 
608, 8082, or 1668B for analysis of PCBs in subsequent samples at the 
location(s) where concentrations were always greater than or equal to 1.4 
nanograms per liter in the first four quarterly samples.  

d) For any analysis of influent or effluent total PCBs using EPA Method 608 or 
8082, the permittee must target an MDL no greater than 1.4 nanograms per 
liter.  

e) For any analysis of influent or effluent total PCBs using EPA Method 1668B, 
the permittee must target an MDL no greater than 10 picograms per liter.  

 
13.  For analysis of influent and effluent samples for 2,3,7,8 TCDD, the permittee 
must use EPA Method 1613B and must target an MDL no greater than 4.4 picograms 
per liter.  
 

Timing of Implementation of Phase 5C Improvements 
The program schedule discussion is focused on compliance with a pending low phosphorus limit.  
However, the improvements planned for construction in Phase 5C could be needed much earlier 
than planned for phosphorus compliance to meet existing effluent ammonia limits as influent 
flow and loads continue to increase.  IFAS improvements and other recent process operational 
changes have helped to achieve sufficient nitrification to comply with the current permit limits 
under current loading conditions.  However, increased influent wastewater flow and loads can 
consume the recently added nitrification capacity and additional nitrification will be needed in 
approximately 2 to 4 years.  Additional process control and chemical treatment may be required 
to mitigate the impact of increasing flows and loads on ammonia nitrogen removal until the Phase 
5C improvements are constructed.   

The City plans to implement Phase 5C improvements for low effluent phosphorus in incremental 
steps that scale-up pilot testing results to the full-scale facility.  This is necessary because some 
pilot study treatment process concepts that appear most advantageous for the City to apply to the 
future facility are also so new that they have not been applied to full-scale treatment facilities in 
the past. Consequently, proving out pilot testing process concepts at a larger scale, but at less than 
full treatment capacity for the entire plant, is a prudent approach. The initial plan for incremental 
implementation of Phase 5C is to construct a Phase 5C.1 project that consists of an initial module 
of tertiary membrane filters with a targeted capacity of 0.50 to 1.0 mgd.  Current average influent 
wastewater flows in Coeur d’Alene are in the range of 3.3 to 3.8 mgd.    
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Figure 4.  Program Schedule 
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EPA’s Integrated Planning Policy Directive 
EPA has recently issued an important new policy directive jointly from the Office of Water and Office of 
Enforcement titled “Achieving Water Quality Through Integrated Municipal Stormwater and 
Wastewater Plans” dated October 27, 2011. EPA appears to be responding to calls from the US 
Conference of Mayors, the National Association of Clean Water Agencies (NACWA) and select 
municipal utilities for a more reasoned approach to the prioritization of multiple Clean Water Act driven 
regulatory programs in light of current economic conditions. The key points of the EPA memorandum are 
summarized as follows:  
 

• Integrated Planning for Cost-Effective Solutions 

• “A comprehensive and integrated planning approach to a municipal government's CWA waste- 
and storm-water obligations offers the greatest opportunity for identifying cost-effective and 
protective solutions and implementing the most important projects first.” 

•  “EPA's existing regulations and policies provide EPA and states flexibility to evaluate a 
municipality's financial capability in tough economic times and to set appropriate compliance 
schedules, allow for implementing innovative solutions and sequence critical waste- and storm-
water capital projects and operation and maintenance related work in a way that ensures 
human health and environmental protection.” 

• EPA is “developing an integrated planning approach framework to help EPA, including its 
regional offices, work with state and local governments toward cost effective decisions. The 
framework will identify: 1) the essential components of an integrated plan; 2) steps for 
identifying municipalities that might make best use of such an approach; and 3) how best to 
implement the plans with our state partners under the CWA permit and enforcement 
programs.” 

EPA’s integrated water planning policy directive provides an opportunity for municipal wastewater 
utilities, such as the City of Coeur d’Alene, to develop plans for compliance with Clean Water Act driven 
requirements in a manner that represents local priorities, including economic feasibility and 
considerations of affordability.  “EPA's policies provide both EPA and states with flexibility to evaluate 
financial capability and to set appropriate compliance schedules and allow for implementing 
innovative solutions, such as those developed in Coeur d’Alene Low Phosphorus Demonstration 
Testing Facility.”  The EPA policy memorandum exhibits the agency’s sensitivity to the economic 
conditions nationwide.  The Phase 5 improvements exceed EPA’s affordability benchmarks for  
“substantial and widespread” economic impact defined as 1 to 2 percent of median household income. 
The City of Coeur d’Alene plan for implementation of the Phase 5 program of improvements to the 
wastewater facility, including the Phase 5C liquid stream improvements, represents the most 
economically feasible and the most rapid pace that the City can afford to undertake.  
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